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March 31, 2016 
 
Ms. Amparo Castillo 
OECA/OEI/ORD Docket Manager 
OAR/OW Assistant Docket Manager 
EPA Docket Center 
EPA West Building, Room 3334 
1301 Constitution Ave. NW 
Washington, DC 20004 
 
Rhea Jones  
U.S. EPA  
Office of Air Quality Planning and Standards 
Air Quality Planning Division, C539-04  
Research Triangle Park, NC 27711 
Tel.: (919) 541-2940 
jones.rhea@epa.gov 
 
Re: Comments on EPA Responses to Certain State Designation Recommendations for the 


2010 Sulfur Dioxide National Ambient Air Quality Standard, Docket ID No. EPA–HQ– 
OAR–2014–0464 


 
The Sierra Club appreciates this opportunity to comment on the proposed area designations EPA 
has set forward in the Agency’s Responses to Certain State Designation Recommendations for 
the 2010 Sulfur Dioxide National Ambient Air Quality Standard (the “Proposed Designations”).1  
Sierra Club commends EPA for moving forward with implementation of the extremely beneficial 
to public health sulfur dioxide (“SO2”) National Ambient Air Quality Standard (“NAAQS”), and 
agree wholeheartedly with the modeling-focused approach EPA has taken in preparing the 
Proposed Designations.  Specifically, Sierra Club notes the following:  
 


- Aerial dispersion modeling is the appropriate approach to ascertaining attainment status 
under the SO2 NAAQS; 


- Designations modeling must include not just the Consent Decree sources, but also those 
other large sources within the modeling domain;  


                                                           
1 As noted in the announcement of the public comment period on the Proposed Designation, EPA 
will accept public comments through at least March 31, 2016.  See 80 Fed. Reg. 10,563 (March 
1, 2016).  Accordingly, these comments are timely.   
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- EPA properly considered third-party modeling and should continue doing so in finalizing 
designations;  


- The so-called “Beta Options” decrease model performance, and should not be relied on 
by EPA;  


- Flagpole receptors are part of the regulatory default AERMOD configuration, and their 
use can only make modeling results more relevant; and,  


- Modeling-based designations are ideal for swift SIP and FIP development to prevent 
further delays in NAAQS implementation.  
 
Commenters also include materials intended to supplement the materials and data upon 


which EPA made its Proposed Designations.  Such materials along with state-specific comments 
are included as separate Appendixes as detailed below:  
 


• Appendix A – Colorado 
• Appendix B – Maryland 
• Appendix C – Missouri 
• Appendix D – Ohio 
• Appendix E – Indiana 
• Appendix F – Louisiana 
• Appendix G – Michigan 
• Appendix H – Oklahoma 
• Appendix I – Texas 


 
Exhibits for each Appendix, including additional modeling reports and modeling files, are 
included as nested Exhibits to the corresponding Appendix.  A copy of these comments, along 
with relevant state-specific materials, is simultaneously being sent to the appropriate EPA 
regional contacts.   
 
Factual and Regulatory Background 
 
A. Sulfur Dioxide and the SO2 NAAQS 
 


Exposure to SO2 in even very short time periods—such as five minutes—has significant 
health impacts and causes decrements in lung function, aggravation of asthma, and respiratory 
and cardiovascular morbidity.  See Envtl. Prot. Agency, EPA/600/R-08/047F, Integrated Science 
Assessment for Sulfur Oxides—Health Criteria ch. 5 tbls. 5-1, 5-2 (2008), available at 
http://ofmpub.epa.gov/eims/eimscomm.getfile?p_download _id=491274; Final Rule, 75 Fed. 
Reg. at 35,525 (June 22, 2010); see also EPA, Our Nation’s Air: Status and Trends Through 
2008 4 (2010) (noting that the health effects of sulfur dioxide exposure include aggravation of 
asthma and chest tightness), available at 
http://www.epa.gov/airtrends/2010/report/fullreport.pdf.  EPA has determined that SO2 exposure 
can also aggravate existing heart disease, leading to increased hospitalizations and premature 
deaths.  EPA, Sulfur Dioxide - Health, available at 
http://www.epa.gov/oaqps001/sulfurdioxide/health.html.  Further, short-term SO2 exposure is 
especially risky for children with asthma.  See Final Rule, 75 Fed. Reg. at 35,525.   
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 To address these significant health threats, on June 3, 2010, EPA issued a new SO2 
NAAQS standard, recognizing that the prior 24-hour and annual SO2 standards did not 
adequately protect the public against adverse respiratory effects associated with short-term (5 
minutes to 24 hours) SO2 exposure.  The new 2010 SO2 NAAQS standard is a 1-hour standard 
set at 75 ppb, or approximately 196 micrograms per cubic meter.  40 C.F.R. § 50.17(a).  The new 
standard was established in the form of the 99th percentile of the annual distribution of the daily 
maximum 1-hour average concentrations.  Id. at § 50.17(b).   
 


Due to both the shorter averaging time and the numerical difference, the new 1-hour SO2 
NAAQS is far more protective of human health than the prior SO2 NAAQS and promises huge 
health benefits.  EPA has estimated that 2,300-5,900 premature deaths and 54,000 asthma attacks 
a year will be prevented by the new standard.  Envtl. Prot. Agency, Final Regulatory Impact 
Analysis (RIA) for the SO2 National Ambient Air Quality Standards (NAAQS) tbl. 5.14 (2010), 
available at http://www.epa.gov/ttnecas1/regdata/ RIAs/fso2ria100602full.pdf.   


 
Accordingly, each year of delay in fully implementing the SO2 NAAQS means as many 


as 5,900 people will die prematurely and 54,000 asthma attacks will occur unnecessarily.  Each 
year of delay will likewise drive up the medical costs that individuals will have to pay, and will 
be another year in which people must abstain from everyday activities such as exercise, school, 
and work.  EPA estimated that the net benefit of implementing the 75 ppb SO2 NAAQS was up 
to $36 billion dollars.  75 Fed. Reg. 35,520, 35,588 (June 22, 2010).  
 
B. Nearly All SO2 Pollution Comes from a Handful of Large Coal-Fired Sources 
 
 Sulfur dioxide is somewhat unique as a criteria pollutant in that the vast majority of all 
SO2 emitted in the United States comes from large industrial sources that combust coal.  In fact, 
according to the 2011 National Emissions Inventory (“NEI”), fully 91% of all U.S. SO2 
emissions come from coal-fired sources.2   
  


                                                           
2 2011 is the most recent year for which data is available.  See U.S. EPA, 2011 National 
Emissions Inventory (NEI) Data, at https://www.epa.gov/air-emissions-inventories/2011-
national-emissions-inventory-nei-data.   
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Figure 1: U.S. SO2 Emissions by Source 


  
 
Of that total, the overwhelming majority are coal-fired power plants for which continuous 
emissions monitoring systems (“CEMS”) for SO2 are already in place, dramatically simplifying 
the task of evaluating emissions impacts on ambient air quality for the short-term 1-hour SO2 
NAAQS.  
 


Numerically, this is a small group.  In the 2011 NEI, there were only 456 sources that 
emitted more than 2,000 tons of SO2; collectively, this group was responsible for 5.2 million of 
the 6.4 million total tons of SO2 emitted, or about 82%.3  This number of sources has likely come 
down since 2011.  As part of implementing EPA’s Data Requirements Rule, states submitted 
information to EPA in January of 2016 concerning all sources that emitted more than 2000 tons 
of SO2 per year; the collective list of sources generated thereby is fewer than 350.4     
 


Indeed, fully nine sources of the top 25 emitters from the 2011 NEI are included as part 
of the 2016 proposed designations: Georgia’s Plant Scherer, Michigan’s St. Clair/Belle River and 
Monroe power plants, Missouri’s Labadie plant, North Dakota’s Leland Olds Station, and 
Texas’s Martin Lake, Big Brown, Monticello, and W.A. Parish plants.    
 


As described in more detail below, because nearly all the SO2 emitted in the U.S. comes 
from this relatively small number of large, readily-characterized sources, source-oriented aerial 
dispersion modeling is an ideal approach to addressing area attainment designations.    


                                                           
3 Id.  Indeed, the top ten sources emitted fully 13% of all U.S. SO2 pollution.    
4 See U.S. EPA, SO2 Data Requirements Rule Implementation Information, at 
https://www3.epa.gov/airquality/sulfurdioxide/drr.html.  
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C. Implementation of the SO2 NAAQS 
 


The promulgation of a national ambient air quality standard triggers mandatory statutory 
timetables for “designating” all areas of the country based on whether they comply with the new 
or revised standard.  Within one year of promulgation of a new or revised air quality standard, 
the governor of each state must submit to EPA a list of recommended designations for all areas 
(or portions thereof) in the state as nonattainment, attainment, or unclassifiable for that standard.   
42 U.S.C. § 7407(d)(1)(A).  The Clean Air Act defines a nonattainment area as “any area that 
does not meet (or that contributes to ambient air quality in a nearby area that does not meet) the 
[NAAQS] for the pollutant.”  Id. § 7407(d)(1)(A)(i).  An attainment area is “any area . . . that 
meets the [NAAQS] for the pollutant.”  Id. § 7407(d)(1)(A)(ii).  An unclassifiable area is “any 
area that cannot be classified on the basis of available information as meeting or not meeting the 
[NAAQS] for the pollutant.”  Id. § 7407(d)(1)(A)(iii).    
 


EPA must then promulgate final designations for all areas in each state “as expeditiously 
as practicable, but in no case later than 2 years from the date of promulgation of the new or 
revised [NAAQS].”  Id.  § 7407(d)(1)(B)(i).  If the governor of a state “fails to submit the list” of 
designations in whole or in part, EPA is required to promulgate the designation that it deems 
appropriate for any area (or portion thereof) not designated by the state.  Id. § 7407(d)(1)(B)(ii).  
EPA may extend the two-year deadline by up to one year “in the event the Administrator has 
insufficient information to promulgate the designations.”  Id. § 7407(d)(1)(B)(i).  Thus, at the 
outside, EPA must promulgate designations for all areas of every state within three years after 
the promulgation of a new or revised national ambient air quality standard.  Id.  EPA must 
publish notice in the Federal Register promulgating those designations.  42 U.S.C. § 
7407(d)(2)(A).   


 
In August of 2013, EPA issued a set of nonattainment designations for 29 areas in 16 


states based on monitors reading design values above the SO2 NAAQS.  See 78 Fed. Reg. 47,191 
(Aug. 5, 2013) (effective October 4, 2013).  However, EPA declined to issue designations for the 
rest of the nation at that time.  Currently, EPA’s completion of designations is governed by a 
Consent Decree entered by the United States District Court for the Northern District of 
California on March 2, 2015.5  According to that Consent Decree, EPA is to promulgate 
designations for areas containing sources meeting certain criteria by July 2, 2016.6  Remaining 
areas are to be designated by December 31 of 2017 and 2020, respectively.7 
 
 
 
 
 
 


                                                           
5 See Consent Decree, Sierra Club v. McCarthy, 3:13-cv-03953-SI (N.D. Cal. March 2, 2015), 
available at 3:13-cv-03953-SI (hereinafter “Consent Decree”).   
6 Id. ¶ 1. 
7 Id. ¶¶ 2-3.   
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Substantive Comments 
 


A. Aerial Dispersion Modeling Is the Appropriate Approach to Ascertaining 
Attainment Status under the SO2 NAAQS  


 
As outlined by EPA in the Final SO2 NAAQS Rule, 75 Fed. Reg. at 35,551, air 


dispersion modeling is the best method for evaluating the short-term impacts of large SO2 


sources.  This is consistent with EPA’s historic use of air dispersion modeling for multiple 
NAAQS implementation purposes, including for attainment designations. 


EPA has historically used modeling in determining attainment for the SO2 standard. See 
e.g., U.S. EPA, Implementation of the 1-Hour SO2 NAAQS Draft White Paper for Discussion at 
3, fn. 1, [hereinafter “EPA White Paper”], available at 
http://www.epa.gov/airquality/sulfurdioxide/pdfs/20120522whitepaper.pdf; see also 
Respondent’s Opposition to Motion of the State of North Dakota for a Stay of EPA’s 1-Hour 
Sulfur Dioxide Ambient Standard Rule at 3, National Environmental Development Association’s 
Clean Air Project v. EPA (D.C. Cir. 2010) (No. 10-1252), attached hereto as Exhibit 1 (“the 
Agency has historically relied on modeling to make designations for sulfur dioxide”).  In fact, in 
EPA’s 1994 SO2 Guideline Document, EPA noted that “for SO2 attainment demonstrations, 
monitoring data alone will generally not be adequate,” U.S. EPA, 1994 SO2 Guideline 
Document, [hereinafter “1994 SO2 Guideline Document”], available at 
http://www.epa.gov/ttn/oarpg/t1/memoranda/so2_guide_092109.pdf, at 2-5, and that 
“[a]ttainment determinations for SO2 will generally not rely on ambient monitoring data alone, 
but instead will be supported by an acceptable modeling analysis which quantifies that the SIP 
strategy is sound and that enforceable emission limits are responsible for attainment.” Id. at 2-1. 
The 1994 SO2 Guideline Document goes on to note that monitoring alone is likely to be 
inadequate: “[f]or SO2, dispersion modeling will generally be necessary to evaluate 
comprehensively a source’s impacts and to determine the areas of expected high concentrations 
based upon current conditions.”  Id. at 2-3. 


Moreover, EPA’s approval and acceptance of modeling for making attainment 
designations stretches back decades.  In 1983, the Office of Air Quality Planning and Standards 
(“OAQPS”) issued a CAA section 107 Designation Policy Summary.  See Sheldon Meyers 
Memorandum re Section 107 Designation Policy Summary (April 21, 1983), attached hereto as 
Exhibit 2.  OAQPS explained that “air quality modeling emissions data, etc., should be used to 
determine if the monitoring data accurately characterize the worst case air quality in the area.”  
Id. at 1.  Without modeling data, the worst-case air quality may not be accurately characterized.  
In certain instances, EPA relied solely on modeling data to determine nonattainment 
designations, thereby demonstrating that modeling is accepted and trustworthy.  Id. at 2.  In fact, 
reliance on modeling for nonattainment designations stretches back to the Carter Administration.  
In 1978, EPA designated Laurel, Montana as nonattainment “due to measured and modeled 
violations of the primary SO2 standard.”  Mont. Sulphur & Chem. Co., 666 F.3d at 1181 (citing 
43 Fed. Reg. 8,962 (Mar. 3, 1978)).  


EPA’s Final 2010 SO2 NAAQS rule simply built upon EPA’s historical practice of using 
modeling to determine attainment and nonattainment status for SO2 NAAQS.  In doing so, EPA 
properly recognized the “strong source-oriented nature of SO2 ambient impacts,” Final SO2 
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NAAQS Rule at 35,370, and concluded that the appropriate methodology for purposes of 
determining compliance, attainment, and nonattainment with the new NAAQS is modeling. See 
id. at 35,551 (describing dispersion modeling as “the most technically appropriate, efficient and 
readily available method for assessing short-term ambient SO2 concentrations in areas with large 
point sources.”). Accordingly, in promulgating the Final 2010 SO2 NAAQS, EPA explained that, 
for the one-hour standard, “it is more appropriate and efficient to principally use modeling to 
assess compliance for medium to larger sources . . . .” Id at 35,570. Similarly, EPA then 
explained in the EPA White Paper that using modeling to determine attainment for the SO2 


standard “could better address several potentially problematic issues than would the narrower 
monitoring-focused approach discussed in the proposal for the SO2 NAAQS, including the 
unique source-specific impacts of SO2 emissions and the special challenges SO2 emissions have 
historically presented in terms of monitoring short-term SO2 levels for comparison with the 
NAAQS in many situations (75 FR 35550).” EPA White Paper at 3-4. 


EPA’s use of modeling in NAAQS implementation in general and attainment 
designations in specific is, additionally, court-validated.  For example, in Montana Sulphur, the 
company challenged a SIP call, a SIP disapproval, and a Federal Implementation Plan (“FIP”) 
promulgation because they were premised on a modeling analysis that showed the 
Billings/Laurel, Montana area was in nonattainment for SO2. 666 F.3d at 1184. The court 
rejected Montana Sulphur’s argument that EPA’s reliance on modeling was arbitrary and 
capricious or otherwise unlawful.  Id. at 1185; see also Sierra Club v. Costle, 657 F.2d 298, 332 
(D.C. Cir. 1981) (“Realistically, computer modeling is a useful and often essential tool for 
performing the Herculean labors Congress imposed on EPA in the Clean Air Act”); Republic 
Steel Corp. v. Costle, 621 F.2d 797, 805 (6th Cir. 1980) (approving use of modeling to predict 
future violations and incorporating “worst-case” assumptions regarding weather and full-
capacity operations of pollutant sources).  Further demonstrating the superiority of modeling, the 
D.C. Circuit has acknowledged the inherent problem of using monitored data for criteria 
pollutants, namely that “a monitor only measures air quality in its immediate vicinity.”  Catawba 
County v. EPA, 571 F.3d 20, 30 (D.C. Cir. 2009).  


Indeed, EPA employs and relies on modeling to inform its designations because the 
agency is well aware that modeling produces reliable results.  For example, as John C. Vimont, 
EPA Region 9’s Regional Meteorologist, has stated under oath:  


EPA does recognize the usefulness of ambient measurements for information on 
background concentrations, provided reliable monitoring techniques are available. 
EPA does not recommend, however, that ambient measurements be used as the 
sole basis of setting emission limitations or determining the ambient 
concentrations resulting from emissions from an industrial source. These should 
be based on an appropriate modeling analysis. 


Declaration of John C. Vimont at 1, 11 (emphasis added), attached hereto as Exhibit 3.  
Testimony as to the accuracy and appropriateness of modeling has also been presented by Roger 
Brode, a physical scientist in EPA’s Air Quality Modeling Group who co-chairs the AMS/EPA 
Regulatory Model Improvement Committee and the AERMOD Implementation Workgroup.  See 
Declaration of Roger W. Brode at 1, 2, attached hereto as Exhibit 4.  Mr. Brode has stated under 
oath that AERMOD is “readily capable of accurately predicting whether the revised primary SO2 
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NAAQS is attained and whether individual sources cause or contribute to a violation of the SO2 
NAAQS.”  Id. at 2.  Mr. Brode has explained: 


As part of the basis for EPA adopting the AERMOD model as the preferred 
model for nearfield applications in the Guideline on Air Quality Models, 
Appendix W to 40 CFR Part 51, the performance of the AERMOD model was 
extensively evaluated based on a total of 17 field study data bases (AERMOD: 
Latest Features and Evaluation Results. EPA-454/R-03-003. U.S. Environmental 
Protection Agency, Research Triangle Park (2003), portions of which are attached 
to this affidavit) (“EPA 2003”). The scope of the model evaluations conducted for 
AERMOD far exceeds the scope of evaluations conducted on any other model 
that has been adopted in Appendix W to Part 51. These evaluations demonstrate 
the overall good performance of the AERMOD model based on technically sound 
model evaluation procedures, and also illustrate the significant advancement in 
the science of dispersion modeling represented by the AERMOD model as 
compared to other models that have been used in the past. In particular, adoption 
of the AERMOD model has significantly reduced the potential for overestimation 
of ambient impacts from elevated sources in complex terrain compared to other-
models. 


Id. at 3-4 (emphasis added). 
 


EPA’s practice in a number of other contexts also demonstrates that modeling is a 
technically superior approach for ascertaining impacts on NAAQS, as well as the extensive 
history of EPA’s preference for modeling over monitoring to evaluate compliance.  For example, 
all nitrogen dioxide, fine particulate matter (“PM2.5”), and SO2 Prevention of Significant 
Deterioration (“PSD”) increment compliance verification analyses are performed with air 
dispersion modeling, such as running AERMOD in a manner consistent with the Guideline on 
Air Quality Models. 40 C.F.R. § 52.21(l)(1).  Indeed, in order to ensure consistency in how air 
impacts are determined, both existing sources and newly permitted sources should be assessed 
using the same methods. AERMOD modeling performs particularly well in evaluating emission 
sources with one or a handful of large emission points.  The stacks are well characterized in 
terms of location, dimensions, and exhaust parameters, and have high release heights.  
AERMOD accurately models medium-to-large SO2 sources—even with conditions of low wind 
speed, the use of off-site meteorological data, and variable weather conditions.  Indeed, 
AERMOD has been tested and performs very well during conditions of low wind speeds:  


AERMOD’s evaluation analyses included a number of site-specific 
meteorological data sets that incorporate low wind speed conditions. For example, 
the Tracy evaluation included meteorological data with wind speeds as low as 
0.39 meter/second (m/s); the Westvaco evaluation included wind speeds as low as 
0.31 m/s; the Kincaid SO2 evaluation included wind speeds as low as 0.37 m/s; 
and the Lovett evaluation included wind speeds as low as 0.30 m/s. Concerns . . . 
regarding AERMOD’s ability to model low wind speed conditions seem to 
neglect the data used in actual AERMOD evaluations. 
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Comments of Camille Sears, at 10, attached hereto as Exhibit 5 (citing AERMOD evaluations 
and modeled meteorological data, available at 
http://www.epa.gov/ttn/scram/dispersion_prefrec.htm).  


Finally, EPA’s use of air dispersion modeling and AERMOD in particular was upheld in 
the context of a recent CAA section 126 petition for resolution of cross-state impacts.  See 
Genon Rema, LLC v. U.S. EPA, 722 F.3d 513, 526 (3rd Cir. 2013).  In this case, EPA granted the 
New Jersey Department of Environmental Protection’s 126 petition, finding that trans-boundary 
SO2 emissions from the Portland coal-fired power plant in Pennsylvania were significantly 
contributing to nonattainment and interference with the maintenance of the one-hour SO2 
NAAQS in New Jersey.  Id. at 518.  EPA based its finding on a review of the AERMOD 
dispersion modeling submitted by New Jersey, its independent assessment of AERMOD, and 
other highly technical analyses.  Id.  The court upheld EPA’s decision after examining the 
record, which showed that EPA had thoroughly examined the relevant scientific data and clearly 
articulated a satisfactory explanation of the action that established a rational connection between 
the facts found and the choice made.  Id. at 525-28.  


Dispersion modeling, then, is a rigorously verified method for evaluating impacts on the 
SO2 NAAQS, and has a lengthy and court-validated history as an appropriate tool for use in 
designations. 


B. Designations Modeling Must Include Not Just the Consent Decree Sources, But Also 
Those Other Large Sources within the Modeling Domain 


 
In completing area designations, it is critical that EPA consider all SO2-emitting sources 


in the areas under consideration for the 2016 designations round, and not merely the sources who 
meet the triggering criteria of the Consent Decree.  To do otherwise inadequately and 
inaccurately characterizes air quality in areas with more than one source, runs the risk of 
“stranding” sources, and would wrongly subject residents of those areas to continuing harmful 
levels of SO2 pollution.  In performing its own air quality modeling, the Sierra Club and others 
have used the 50 km modeling domain of AERMOD as a tool in determining what sources to 
include in area modeling evaluations; EPA should do the same.     
 


Under the terms of the Consent Decree, EPA must issue final designations by July 2, 
2016, for “for remaining undesignated areas which . . . contain any stationary source” meeting 
certain delineated criteria.8  Significantly, the Consent Decree speaks in terms of areas to be 
evaluated, and not sources.  It would thus be contrary to the Consent Decree if EPA were to 
finalize designations based solely on sources fitting the Consent Decree criteria, and ignored and 
excluded other nearby sources that also contribute to ambient SO2 pollution in the area.   


 
Not only that, but such an approach would be contrary to EPA’s own guidance.  As the 


SO2 NAAQS modeling Technical Assistance Document (“TAD”) observes, “all sources 
expected to cause a significant concentration gradient in the vicinity of the source of interest 
should be explicitly modeled,” and that only sources “not causing significant concentration 
gradients” should be excluded from being explicitly modeled and should instead “be included in 


                                                           
8 Consent Decree ¶ 1. 
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the modeling via monitored background concentrations.”9  Further, EPA notes that if a nearby 
source “exceeds the EPA interim [significant impact level] or a state-selected impact criterion, it 
should be evaluated with refined modeling.”10  Again, the emphasis is on ensuring that all large 
sources in an area causing significant impacts on the NAAQS are modeled together, so that the 
modeling analyses performed are accurate and indicative of air quality.   


 
This is critical, given the phased designations approach that EPA is undertaking.  With 


SO2 NAAQS designations occurring in 2013, 2016, 2017, and 2020 as per the Consent Decree 
and the Data Requirements Rule, EPA must take steps to ensure that sources are not ignored or 
orphaned by the multistage process.  For example, consider a hypothetical area with two sources, 
A and B, in which source A fits the criteria of the Consent Decree, and which source B will be 
considered in a subsequent designations round.  If the combined emissions of sources A and B 
cause exceedances of the NAAQS, but the sources are considered separately in separate rounds 
of designations, EPA may end up wrongfully promulgating two separate attainment or 
unclassifiable designations in 2016 and 2017, when a single nonattainment designation 
addressing both sources should have resulted.  In such a situation, members of the public would 
be subjected to unhealthy air without any requirement for the state or EPA to generate a cleanup 
plan, simply because of the staggered designations timeline EPA is now on.11   


 
As a result it is critical that EPA not narrowly and misleadingly consider only those 


sources identified by the criteria in the Consent Decree, but rather all sources significantly 
contributing in the areas in which one or more of the Consent Decree sources is located.   
 
C. EPA Properly Considered Third-Party Modeling and Should Continue Doing So in 


Finalizing Designations 
 
 The Proposed Designations make use of a mixture of state, industry, and public health 
and environmental submissions of data, including modeling data.  EPA has properly elected to 
consider all information before it, and Commenters applaud the Agency for so doing.  This 


                                                           
9 U.S. EPA, SO2 NAAQS Designations Modeling Technical Assistance Document at 7, 
available at https://www3.epa.gov/airquality/sulfurdioxide/pdfs/SO2ModelingTAD.pdf 
(hereinafter “Modeling TAD”). 
10 Id. at 8.  EPA notes that it has considered a 3 parts per billion significant impact level for the 
SO2 NAAQS; in transport and other contexts, EPA has considered 1% of the NAAQS to be a 
significant impact level (or 0.75 parts per billion for the SO2 NAAQS).  
11 A similar problem can arise when EPA blends areas designated by monitoring with areas 
designated via modeling.  For example, the areas designated “nonattainment” in 2013 based on 
high SO2 monitor readings oftentimes contain more than one large source, with the share of the 
impacts at the monitor site perhaps owing more to one source than another.  If the source with 
greater impact on the monitor cleans up, but the other sources do not, the monitor may show 
levels below the NAAQS, even if impacts from the other sources are causing air quality 
problems elsewhere in the designated area.  If such other sources are ignored or improperly 
treated in SIPs or in subsequent designation rounds, their negative impacts on air quality may 
never be addressed, to the detriment of public health.  EPA accordingly must carefully examine 
the combined impacts of sources before rendering area attainment decisions. 
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approach is in keeping with foundational principles of administrative law.  In finalizing its area 
designations, EPA is required to base its decisions on all relevant data before it.  See Motor 
Vehicle Mfrs. Ass’n of U.S., Inc. v. State Farm Mut. Auto Ins. Co., 463 U.S. 29, 30-31 (1983) 
(“[T]he agency must . . . examine the relevant data and articulate a satisfactory explanation for 
its action.”).  Not only that, however, but considering on an even playing field all submissions to 
the agency ensures that EPA is making designations based on the best available information.  
Commenters, for example, have made every effort to ensure that the modeling analyses 
submitted to EPA are useful, accurate, robust, and consistent with all available EPA guidance.  
Commenters have—as explained in more detail in the state-specific Appendixes included in 
these comments—taken steps to address additional questions or data concerns EPA expressed in 
the Proposed Designations with the goal in mind of providing the most relevant information 
possible to the Agency.  EPA should continue its practice of regarding such submissions fairly 
and carefully.     
 
 However, Commenters are concerned by the different time periods by which members of 
the public and states have in which to submit comments on the Proposed Designations.  If EPA 
were to ignore materials it receives from environmental and public health organizations or from 
concerned citizens while it was simultaneously accepting and considering materials submitted by 
states,12 this would arbitrarily skew EPA’s analysis—particularly if state comments are 
responsive to or critique comments submitted by the public.  EPA must consider all information 
before it in making its decisions in finalizing the Proposed Designations.    
 
D. The So-Called “Beta Options” Decrease Model Performance, and Should Not Be Relied 


on by EPA 
 
 EPA’s AERMOD refined aerial dispersion modeling software is, as noted above, the 
most rigorously field-tested model EPA has ever developed.  It is more than capable of 
accurately assessing SO2 NAAQS attainment in a robust and reliable manner.  However, certain 
“Beta Options” to the regulatory default AERMOD software exist that—contrary to their 
purported intention—serve to undermine the credibility and reliability of the modeling.  These 
Beta Options, namely AERMET ADJ_U* and AERMOD LOWWIND3, have, when examined, 
been shown to decrease model performance and accuracy.  Indeed, applying these options to the 
original validation studies performed for AERMOD erratically and in some cases quite 
significantly reduces modeled impacts as compared to real-world data, particularly so in the case 
of the Tracy validation study data.   
  


                                                           
12 Or industry, whether directly or through the vehicle of state submissions.  
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Figure 2: Evaluation of Tracy Validation Trial Data with AERMOD v. 15181 
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Figure 3: Evaluation of Tracy Validation Trial Data with AERMOD v. 15181, Using Beta 
ADJ_U*, LOWWIND3 


 
 
In Figures 2 and 3 above, the closer the model run was to actual observed data, the more the dots 
plotted will be along the blue diagonal line.  To the extent that the dots fall below the line, that is 
indicative of underprediction of results.  As can be plainly seen, addition of the ADJ_U* and 
LOWWIND3 options to the model decreases accuracy significantly, and appears to bias the 
modeling analysis towards underprediction of results, when compared against AERMOD’s 
original validation trial study data.   
 


Sierra Club has previously submitted these analyses pointing out the flaws in the Beta 
Options; a copy of this submission is attached hereto as Exhibit 6, and is also available at 
Regulations.gov.  See Sierra Club Comments (Oct. 27, 2015) Docket ID No. EPA-HQ-OAR-
2015-0310-0114.  The options, far from being based on any of the 14 robust field studies 
performed by EPA to establish AERMOD as an accurate and reliable tool for assessing ambient 
concentrations, were based on testing the options against severely flawed and outdated datasets 
that are wholly inappropriate for evaluating model performance.  For example, Beta Options 
were developed using data from the four-decades-old 1974 Idaho Falls Diffusion Study, which 
involved both a very small sample size of low wind speed gas releases and as well as used 
improper wind speed measure methodologies.  The Idaho Falls data is thus nearly irrelevant for 
the task of ascertaining the accuracy of the ADJ_U* and LOWWIND3 options.  Similarly, the 
Beta Options rely on data from the Cordero Rojo Mine study, but this study did not involve 
emissions monitoring or tracer gas release rates that could be known and controlled; thus, the 







14 


 


relationship between observed concentrations of air pollutants and emission rates is unknown, 
making the data set effectively useless for model evaluation.    
 


In short, the proposed ADJ_U* and LOWWIND3 options neither do anything to improve 
model performance (and to the contrary, significantly decrease it) nor are based on relevant or 
meaningful real-world study data, and should accordingly not be used for evaluating area 
designations.  Indeed, doing so would cripple the efficacy of AERMOD, and lead to significant 
underprediction of air pollution impacts, to the detriment of the environment and public health.  
EPA should not give these options its regulatory blessing.  To the extent that states or industry 
submit modeling analyses that incorporate use of the Beta Options, EPA should reject them as 
being inconsistent with regulatory guidance and for the identified issue of inaccuracies flowing 
from use of the Beta Options.  In instances where states or industry submit modeling 
incorporating the Beta Options and accompany it with information purporting to justify use of 
the non-regulatory default configuration of AERMOD, EPA should look very closely and with a 
critical eye on such submissions.  Such submissions should only be considered at most as a sort 
of sensitivity analysis, and should be accompanied by modeling performed according to EPA’s 
guidance using the regulatory default configuration of AERMOD.13   
   
E. Flagpole Receptors Are Part of the Regulatory Default AERMOD Configuration, and 


Their Use Can Only Make Modeling Results More Relevant 
 


Conversely, while Sierra Club and others have used the FLAGPOLE option in 
AERMOD—which is an included option in the regulatory default configuration of the 
software— to increase the accuracy and representativeness of the modeling, some states have 
questioned the use of flagpole receptors.  This is improper: as EPA has noted in its guidance, 
“modeling concentrations at breathing height would lead to better characterization of air quality 
at the level most individuals are breathing” and thus there should be no concern with using the 
FLAGPOLE option.14  Although EPA does not require the use of such receptors, it plainly 
condones their use.   
 


Indeed, to place receptors to ascertain air quality precisely at ground level makes little 
intuitive sense.  The simple reality is that people breathe through their noses and mouths, not 
through their shoes and socks, and so modeling impacts at face-height instead of at foot-height is 
better practice; this is in part why air monitoring sensors are likewise not placed directly on the 


                                                           
13 Commenters are very concerned about uses of the Beta Options to effectively undercount 
emissions, and to give a false clean bill of health to communities that are in reality suffering from 
unhealthy and unsafe levels of SO2 pollution.  Submissions consisting of Beta Option-reliant 
modeling without accompanying regulatory default modeling could well be the result of a sort of 
“model shopping” on the part of entities that would prefer to avoid requirements to reduce 
emissions, and thus should be regarded with a suspicious eye.  To the extent that submitters are 
arguing in favor of case-specific application of the Beta Options, such modeling should always 
accompany modeling conducted according to regulatory defaults, so that EPA is not receiving a 
partial picture.   
14 Modeling TAD at 9.  
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ground.  Accordingly, criticisms of Sierra Club modeling on the basis of the use of the 
FLAGPOLE option should be disregarded.   
 
F. Modeling-Based Designations Are Ideal for Swift SIP and FIP Development to Prevent 


Further Delays in NAAQS Implementation 
 
 Not only are modeling-based designations quicker, more robust, and more accurate than 
monitor-based evaluation of air quality, but such designations based on modeling can also speed 
up SO2 NAAQS implementation in areas failing to attain the standard.  This is because modeling 
can indicate exactly what emission limits need to be introduced to a large SO2 pollution source to 
ensure that the standard is attained and maintained.   
 
 As noted above, unlike some other criteria pollutants for which EPA establishes a 
NAAQS, SO2 overwhelmingly comes from a relatively small handful of large sources, whose 
exact emission profiles are well-documented.  As the NEI indicates, controlling pollution from 
these sources is effectively controlling all SO2 pollution nationwide.  Accordingly, a modeling-
based designations approach that addresses the large sources will ameliorate SO2 pollution 
problems generally: by modeling a source to ascertain its impact on the NAAQs, regulators are 
simultaneously determining how much emissions need to be reduced to avoid causing NAAQS 
exceedances.  Thus, rather than simply identifying an ambient air pollution problem, aerial 
dispersion modeling accomplishes much of what would be required to develop a plan in a 
potential nonattainment SIP.15   
 
 This is particularly critical for NAAQS implementation.  While the Clean Air Act does 
impose strict timetables for states, upon promulgation by EPA of a nonattainment designation, 
for both preparation of a SIP and ultimate attainment of the standard, the unfortunate reality is 
that states are frequently late in developing their SIPs and in rectifying NAAQS-attainment 
problems.  For example, as EPA’s Greenbook notes, many regions across the country are still 
failing to attain standards promulgated in the 2000s, the 1990s, the 1980s, and even the 1970s.16  
This is despite clear requirements for states to submit nonattainment SIPs shortly after receiving 


                                                           
15


 See U.S. EPA, Guidance for 1-Hour SO2 Nonattainment Area SIP Submissions (April 23, 
2014) at 9-10, available at 
https://www3.epa.gov/airquality/sulfurdioxide/pdfs/20140423guidance.pdf (“The attainment 
plan for the affected area should also demonstrate, through the use of air quality dispersion 
modeling . . . that the area will attain the standard by its attainment date).  Critically, the 
Guidance indicates that attainment must be achieved everywhere in the area, not just at monitor 
locations: “[t]he attainment demonstration should also ensure that the area will attain the 2010 
SO2 NAAQS with a 3 year design value of no greater than 75 ppb throughout the entire 
nonattainment area by the statutory attainment date.”  Id.    
16 Montana has areas failing to attain the 1978 lead and 1971 SO2 NAAQS; likewise, New 
Jersey, Pennsylvania, and Utah have areas failing to attain the 1971 SO2 NAAQS.  See U.S. 
EPA, Current Nonattainment Counties for All Criteria Pollutants, at 
https://www3.epa.gov/airquality/greenbook/ancl.html. Likewise, over 40 areas nationwide are 
failing to attain the 1987 PM10 NAAQS.  Id.  The list of areas failing to attain NAAQS of 1990s 
vintage is even longer; the list of areas failing to attain NAAQS from the 2000s longer still.  Id.   
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a nonattainment designation, and to return areas to attainment.  See, e.g., 42 U.S.C. §§ 7514(a), 
7514a(a) (setting 18-month deadlines for nonattainment SIPs for SO2, NO2, or lead 
nonattainment designations, and requiring attainment to be achieved within 5 years).  Similarly, 
when states fail to submit SIPs, EPA is required to generate and promulgate federal 
implementation plans—again, on a swift timetable.  See 42 U.S.C. § 7410(k)(1)(B) (requiring 
EPA to making findings of failure to submit where states fail to submit required SIPs); 42 U.S.C. 
7410(c)(1)(A) (requiring EPA to promulgate a federal implementation plan “at any time within 2 
years after the Administrator finds that a State has failed to make a required submission”).   
 
 Using modeling for and from designations purposes in nonattainment SIP preparation 
thus can help states and EPA avoid the chronic problem of late NAAQS implementation.  It can 
also be a powerful tool in enabling EPA to prepare federal implementation plans for states that 
have failed to prepare their SIPs.  EPA should thus, in finalizing the Proposed Designations, 
make clear to the states that they can and must submit nonattainment SIPs by the required 
deadline, and that if not, EPA will use the modeling before it to generate and promulgate federal 
implementation plans, and will do so far sooner than the expiration of the two-year deadline the 
Clean Air Act affords EPA.      
 
Conclusion 
 
For the foregoing reasons, EPA should finalize the nonattainment designations it has proposed, 
eschew the Beta Options for AERMOD, and carefully evaluate submissions of third-party 
modeling to ensure that EPA is properly designating as nonattainment those areas with modeled 
exceedances of the NAAQS.  
 
Sincerely,    
 
 
 /s/   
Zachary M. Fabish 
Staff Attorney 
The Sierra Club 
50 F Street, NW - 8th Floor 
Washington, DC 20001 
(202) 675-7917 
(202) 547-6009 (fax) 
zachary.fabish@sierraclub.org 
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Appendix C—Sierra Club Comments on the Proposed Area Designation under the 2010
SO2 NAAQS for the Area Around the Labadie Energy Center in Franklin County,
Missouri


Summary of Comments—EPA Should Finalize Its Proposed Nonattainment Designation
for Portions of Franklin and St. Charles Counties Located in Proximity to the Labadie
Energy Center in Franklin County, Missouri


Sierra Club strongly supports the U.S. Environmental Protection Agency’s (“EPA”) intended
designation of the area around Ameren Missouri’s Labadie Energy Center, including portions of
Franklin and St. Charles Counties, as a nonattainment area for the 2010 1-hour sulfur dioxide
(“SO2”) National Ambient Air Quality Standard (“NAAQS”). The evidence supporting a
nonattainment designation is overwhelming, and EPA should finalize its proposed decision so
that residents living and recreating in the shadow of the Labadie plant—one of the largest
unscrubbed coal-fired power plants in the country—can obtain the public health protection that
the SO2 NAAQS is designed to provide.


In order to protect public health with an adequate margin of safety, the EPA revised the SO2


primary NAAQS in 2010, replacing 24-hour and annual standards with a 1-hour standard.1 In an
exposure analysis focused on at-risk populations in St. Louis, EPA found that SO2 exposure for
as short as 5-10 minutes can cause adverse health effects to asthmatics.2 Based on the latest
scientific and medical research, EPA determined that the 1-hour SO2 NAAQS is necessary to
protect public health and limit adverse respiratory effects on at-risk populations, including
children, the elderly, and asthmatics.3


As EPA is well aware, short-term SO2 exposure is associated with a variety of negative health
effects, including narrowing of the airways which can cause difficulty breathing
(bronchoconstriction) and increased asthma symptoms. These effects are particularly important
for asthmatics during periods of faster or deeper breathing (e.g., while exercising or playing).4


Studies also show an association between short-term SO2 exposure and increased visits to
emergency departments and hospital admissions for respiratory illnesses – particularly in at-risk
populations including children, the elderly, and asthmatics.5


1 EPA, Primary National Ambient Air Quality Standard for Sulfur Dioxide; Final Rule, 75 Fed. Reg. 35520 (June 22,
2010).
2 Id. at 35536.
3 Id. at 35550.
4 EPA, Fact Sheet: Revisions to the Primary National Ambient Air Quality Standard, Monitoring Network, and Data
Reporting Requirements for Sulfur Dioxide, available at
http://www.epa.gov/airquality/sulfurdioxide/pdfs/20100602fs.pdf.
5 Id.
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Additionally, SO2 emissions contribute to the formation of fine particulate matter (PM2.5),
exposure to which is linked to numerous serious health effects and premature death. The public
health threats posed by PM2.5 pollution include aggravated asthma, heart attacks, difficulty
breathing, and decreased lung function.6 According to EPA, “evidence is sufficient to conclude
that the relationship between long-term PM2.5 exposures and mortality is causal.”7


In the case of Labadie, concerns regarding the health impacts of SO2 are heightened by the fact
that the plant is far and away the largest source of SO2 pollution in Missouri. According to
EPA’s Air Markets Program Data, Labadie’s annual SO2 emissions are nearly double those of
the second-largest source in the state, Ameren’s Rush Island plant in Jefferson County, and have
been since 2011 when Ameren installed scrubbers on what had previously been the
second-largest source, its Sioux plant in St. Charles County (the only plant in Ameren Missouri’s
fleet with any SO2 controls installed).8 Indeed, Labadie’s annual SO2 emissions are among the
highest in the country. In 2015, Labadie’s SO2 emissions were the fifth-highest of all power
plants nationwide, and its annual emissions have been in the top ten nationally for four of the
past seven years (and ranked no lower than 16th in any of the other three).9


Labadie, which is the 14th largest coal-fired power plant in the country on the basis of capacity,10


is unique among large coal plants in not having any SO2 controls installed. Of the 39 largest coal
plants in the country, Labadie is the only one that lacks SO2 controls of any kind on any of its
units.11 Every other one of the 39 largest coal plants has scrubbers on some or all units except
for one—Rockport in Indiana—which has dry sorbent injection and is under a Consent Decree to
install scrubbers or close.12 The next-largest coal plant without any SO2 controls installed is
Entergy’s Independence plant near Newark, Arkansas, which has roughly a third less capacity
than Labadie.13 Therefore, it is not surprising that Labadie is calculated to be responsible for
more premature deaths than any other coal plant in the nation without scrubbers.14


In light of the public health impacts of excessive SO2 concentrations, Labadie’s status as the
largest coal plant in the country without SO2 controls, and the fact that Ameren already
anticipates installing scrubbers at Labadie,15 it is remarkable that Ameren is spending untold


6 EPA, Health information on Particulate Matter, available at http://www.epa.gov/pm/health.html.
7 EPA, Integrated Science Assessment for Particulate Matter, EPA/600/R-08/139F (Dec. 2009), at 7-96, available at
http://www.epa.gov/ncea/pdfs/partmatt/Dec2009/PM_ISA_full.pdf.
8 EPA, Air Markets Program Data, available at https://ampd.epa.gov/ampd/ (Query: Program = Acid Rain Program
(AMP); Data Set = Emissions, Unit Level; Time Frame = Annual, 2006-2015; Emissions Criteria = State, All States;
Aggregate Criteria = Facility; Variables = State, Facility Name, Facility ID (ORISPL), Year, SO2 (tons)).
9 Id.
10 EPA, National Electric Energy Data System (NEEDS) database v.5.15 (Aug. 3, 2015), available at
https://www.epa.gov/sites/production/files/2015-08/needs_v515.xlsx. Plant rankings based on aggregated dependable
net summer capacity of individual units.
11 Id.
12 Id. Re Rockport, see also http://www.epa.gov/sites/production/files/2015-01/documents/aep-cdmod3.pdf;
http://valleywatch.net/?p=3116; and
http://www.power-eng.com/articles/2015/01/indiana-michigan-nears-permit-for-rockport-unit-1-scr-project.html.
13 Id.
14 Environmental Integrity Project, Net Loss: Comparing the Cost of Pollution vs. the Value of Electricity from 51
Coal-Fired Plants (June 2012) at i-ii.
15 Ameren’s construction permit application submitted to MDNR for a utility waste landfill (“UWL”) at the Labadie
plant states: “A new flue gas desulfurization (FGD) system is scheduled to be built at the plant in the future. The FGD
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amounts on creative modeling ventures to avoid the nonattainment designation virtually
compelled by the modeling performed not only by the Missouri Department of Natural
Resources (“MDNR”) and Sierra Club, but by Ameren itself using AERMOD’s regulatory
default options. The weight of the evidence considered by EPA solidly supports a nonattainment
designation:


 Modeling performed by MDNR, using AERMOD’s regulatory default options, shows
nonattainment.


 Modeling performed by Sierra Club, using AERMOD’s regulatory default options, shows
nonattainment.


 Modeling performed by Ameren, using AERMOD’s regulatory default options, shows
nonattainment.


Apparently unsatisfied with a nonattainment result, Ameren is engaged in an ongoing modeling
marathon to attempt to show that the air around its unscrubbed Labadie plant complies with the
SO2 NAAQS. This is no small task. To achieve its desired result, Ameren’s modelers:


 Used the beta LOWWIND3 option in AERMOD and the beta ADJ_U* option in
AERMET instead of the regulatory default options.


 Merged the emissions from units 3 and 4 and modeled them as a single release point.
 Used lower background concentration data from a remote, agriculturally-sited monitor.
 Calculated “actual” stack flows using temperatures not representative of likely exit


temperatures, thereby exaggerating exit velocities and the extent of plume dispersion.


Without each and every one of these model alterations, Ameren’s modeling could not and does
not show attainment. As a result, Ameren is expending considerable effort in a vain attempt to
justify its modeling, particularly its use of beta options. Notwithstanding Ameren’s unrelenting
effort to obtain approval for its use of beta options, the fact is that using them is not by itself
enough to get to an attainment result. Neither MDNR’s nor Sierra Club’s modeling shows
attainment when run with Ameren’s proposed beta options. Only Ameren’s beta options
modeling does, thanks largely to the other model alterations listed above. Therefore, in addition
to not approving Ameren’s proposal to use beta options, EPA should continue to critically
evaluate Ameren’s modeling and should not rely on it for purposes of making its final
designation decision.


will generate an estimated maximum of 280,000 additional dry tons of CCPs per year. The UWL design includes the
capacity to manage the FGD byproduct, as well as the other CCPs (e.g., fly ash and bottom ash) currently being
produced by the plant.” Ameren Missouri Labadie Energy Center, Construction Permit Application for a Proposed
Utility Waste Landfill, Jan. 2013, Revised Aug. 2013, Revised Nov. 2013, Section 1.1 (p. 1-2).. See also: “Ameren
Missouri is planning to install air emissions controls on the coal-fired boilers at the Labadie Energy Center in the
future consisting of FGD systems to reduce sulfur dioxide emissions. FGD systems will produce byproducts that may
require disposal in the UWL.” Id., Section 3.5 (p. 3-16). See also Sections 3.1.2 (p. 3-3) and 3.2.1 (p.3-6). See also
Ameren Missouri’s 2014 Integrated Resource Plan, Ch. 5, Appendix B, filed with the Missouri Public Service
Commission and available at
https://q9u5x5a2.ssl.hwcdn.net/-/Media/Missouri-Site/Files/environment/renewables/irp/irp-chapter5-appendixb.pdf
?la=en.
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As discussed below and in our attached comments submitted to MDNR in advance of its
designation recommendation,16 EPA should finalize its intended nonattainment designation for
the area around the Labadie plant.


I. All Modeling Using AERMOD’s Regulatory Default Options Supports a
Nonattainment Designation Around the Labadie Plant.


MDNR’s and Sierra Club’s modeling evaluations are straightforward exercises that adhere to
EPA’s SO2 NAAQS Designations Modeling Technical Assistance Document (“Modeling
TAD”)17 and also to the Guideline on Air Quality Models, 40 CFR Part 51 Appendix W
(“Guideline” or “Appendix W”). Both use the regulatory default options in AERMET and
AERMOD and, although they were performed independently of each other, generally use the
same inputs. The only significant difference between them is the meteorological (“met”) data
used.18 MDNR used met data from Jefferson City Memorial Airport in Jefferson City, Missouri,
approximately 115 kilometers west of Labadie, while Sierra Club used met data from Spirit of
St. Louis Airport in Chesterfield, Missouri, approximately 19 kilometers northeast of the plant.


Despite the difference in met data, MDNR’s and Sierra Club’s modeling predict very similar
peak 99th percentile 1-hour average concentrations: 234.5 ug/m3 and 235.7 ug/m3, respectively.
While the area of peak modeled impact is not identical, all violating receptors in both MDNR’s
and Sierra Club’s modeling are within EPA’s proposed nonattainment area boundary. Thus, as
explained in EPA’s Draft Technical Support Document (“TSD”), “[o]verall . . . the Sierra Club
modeling supports and complements the MDNR modeling analysis, with the overall conclusion
supporting a nonattainment recommendation.”19


Ameren also performed modeling using the regulatory default options in AERMET and
AERMOD. Although its inputs differ significantly from those used by MDNR and Sierra Club
(as described above and discussed further below), Ameren’s default options modeling also shows
nonattainment with a predicted peak 99th percentile 1-hour average concentration of 282.9
ug/m3.20 EPA’s Draft TSD (at 22) noted that while Ameren’s “default regulatory option
modeling also provided weight of evidence supporting a nonattainment designation,” EPA did
not rely on Ameren’s modeling to support its intended nonattainment designation due to the


16 Comments submitted to MDNR by the Washington University Interdisciplinary Environmental Clinic on behalf of
Sierra Club, Sept. 3, 2016, together with Exhibits 1-4 submitted therewith, are attached hereto as Appendix C, Exhibit
1. Supplemental comments submitted to USEPA Region 7 on Sept. 18, 2016 are attached hereto as Appendix C,
Exhibit 2.
17 EPA, SO2 NAAQS Designations Modeling Technical Assistance Document (Feb. 2016), available at
https://www3.epa.gov/airquality/sulfurdioxide/pdfs/SO2ModelingTAD.pdf.
18 Other, less significant differences include Sierra Club’s use of flagpole receptor heights and its omission of building
downwash parameters.
19 EPA, Draft Technical Support Document, Area Designations for the 2010 SO2 Primary National Ambient Air
Quality Standard (Feb. 2016) at 20, available at
https://www3.epa.gov/airquality/sulfurdioxide/designations/round2/07_MO_tsd.pdf (“Draft TSD”).
20 The Draft TSD incorrectly characterizes this as a 1st rather than a 4th high value. While its occurrence near a minor
source (N.B. West Contracting) suggests a problem with that source’s release parameters, it is a 4 th high value as
indicated by the PLOTFILE keyword in the AERMOD input file (OU PLOTFILE 1 ALL 4
Labadie_SO2_1HR_34comb_12-14_JEF.PLT).
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other alterations Ameren made—without adequate justification—to its default (and non-default
beta options) modeling.


II. Ameren’s Non-Default Beta Options Modeling Evaluation Suggests a Deliberate
Effort to Achieve a Desired Result, Is Inadequately Supported, and Should Be
Rejected.


Ameren’s non-default beta options modeling evaluation differs significantly from MDNR’s and
Sierra Club’s in several important respects. These include:


 Ameren used non-default beta options, specifically ADJ_U* in AERMET and
LOWWIND3 in AERMOD, instead of regulatory default options.


 Ameren merged and modeled as a single release point the emissions from units 3 and 4,
which have separate flues housed in a common shell.


 Ameren used temporally varying background concentrations based on an
agriculturally-sited ambient monitor in Nilwood, Illinois, approximately 130 kilometers
northeast of Labadie, instead of a uniform background concentration based on the much
closer and more appropriately-sited East St. Louis monitor, approximately 60 kilometers
east of the plant.


 Ameren used hourly stack parameters (temperature and exit velocity) instead of fixed
values, with hourly exit velocities based on (calculated) “actual” flows instead of
standard flows.


A. Use of Non-Default Beta Options Should Not Be Allowed.


We have commented on most of these changes in previous submittals to both MDNR and EPA.
Our previous comments to EPA focused exclusively on Ameren’s use of ADJ_U* and
LOWWIND3, non-default beta options included in the latest versions of AERMET and
AERMOD. EPA has proposed that these beta options be included as regulatory default options in
a future version of the AERMOD modeling system expected to be released with a future final
rule revising the Guideline.21 However, they are only proposed options at this time, and EPA
may change their formulation or decide not to include them as regulatory defaults in the next
version of AERMOD when it finalizes its Appendix W rulemaking. Furthermore, since they are
non-default beta options in the latest release of AERMOD, their use presently requires an
alternate model demonstration per Section 3.2.2 of the Guideline, which must be approved by the
Regional Administrator.


According to the Draft TSD, MDNR formally requested that EPA consider the use of beta
options to model emissions from the Labadie Energy Center on December 9, 2015.22 We find
this curious given that MDNR did not use beta options in its own modeling evaluation. Clearly
the request was aimed at getting EPA to consider Ameren’s modeling, the results of which are at
odds with MDNR’s own modeling results. Nevertheless, the Draft TSD states that the beta


21 EPA published a notice of proposed rulemaking proposing enhancements to the AERMOD dispersion modeling
system and revisions to the Guideline on July 29, 2015. 80 Fed. Reg. 45399, available at
http://www.gpo.gov/fdsys/pkg/FR-2015-07-29/pdf/2015-18075.pdf.
22 Draft TSD at 22.
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LOWWIND3 option has not been demonstrated to have statistically improved performance over
the regulatory default option and has not yet fully received scientific peer review, and therefore
cannot be used at this time “as a reliable indicator of attainment status in the area around the
Labadie Energy Center.”23


Sierra Club supports this decision and believes the use of LOWWIND3 should not be allowed
under any circumstances until EPA has completed its Appendix W rulemaking following full
scientific peer review and consideration of all comments received. Due to the potential changes
to LOWWIND3 that may occur prior to finalization of the Appendix W rulemaking, any
designation decision based on a case-specific approval to use LOWWIND3 granted before the
rulemaking is finalized could be called into question later, as the final version of
LOWWIND3—even if it is ultimately approved as a regulatory default—could yield different
results from the version in the latest release of AERMOD. Furthermore, as noted in the Draft
TSD, MDNR used a minimum wind speed threshold of 0.5 meters per second in processing its
met data “as a guard against excessively high concentrations that could be produced by
AERMOD in very light wind conditions.”24 Hence, MDNR took steps to improve the
performance of its model under low wind conditions, which is the purpose of the beta
LOWWIND3 option.


In its September 3, 2015 comments to MDNR on the state’s proposed area designation and
boundary recommendations, Ameren stated, “The AERMOD modeling data relied on by MDNR
to support its proposed options for designation overestimates SO2 ambient air emissions and,
therefore, is too unreliable to serve as the primary or sole basis for a nonattainment designation
recommendation . . . MDNR should use EPA’s updated AERMOD modeling software. The
current software – which is expected to become effective prior to EPA’s July 2, 2016,
designation deadline under its federal Consent Decree – produces modeling results concluding
the Labadie area is attaining the 2010 SO2 NAAQS” because it “corrects the tendency of the
model to over-predict ambient SO2 concentrations in low wind speed conditions.”25


Ameren’s statement is wrong. First, both the current version of AERMOD (15181) and the
previous version (14134) produce identical results when run using the regulatory default options.
Hence, even if MDNR had used the current version, its model still would have predicted a peak
99th percentile 1-hour average concentration of 234.5 ug/m3.


Second, and most importantly, even using the current version of AERMOD with the beta
LOWWIND3 option employed, MDNR’s model does not produce results concluding that
the Labadie area is attaining the NAAQS. On the contrary, using the current version of
AERMOD with LOWWIND3 employed, MDNR’s model predicts a peak 99th percentile 1-hour
average concentration of 211.7 ug/m3, which exceeds the NAAQS. Violating receptors under this


23 Id.
24 Id. at 15-16.
25 Ameren Services, Ameren Missouri’s Comments on Missouri Department of Natural Resources’ Proposed Area
Boundary and Designation Recommendations for the 2010 1-Hour Sulfur Dioxide National Ambient Air Quality
Standard (Sept. 3, 2015) at 7-8, available at http://dnr.mo.gov/env/apcp/docs/appndx-g-modeling-reports.pdf (see pp.
G-15, 16).
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scenario are shown in Figure 1, below.26 Sierra Club’s modeling analysis also shows
nonattainment using the current version of AERMOD with LOWWIND3 employed, predicting a
peak 99th percentile 1-hour average concentration of 211.9 ug/m3. Violating receptors under this
scenario are shown in Figure 2, below.27 This only reinforces EPA’s conclusion that MDNR’s
and Sierra Club’s modeling support a nonattainment recommendation.


Figure 1. Violating receptors in MDNR’s modeling of Labadie’s emissions using the current
version of AERMOD with the beta LOWWIND3 option employed.


26 Modeling files that reflect MDNR’s modeling with the use of beta options proposed by Ameren are attached hereto
as Appendix C, Exhibit 3.
27 Modeling files that reflect Sierra Club’s modeling with the use of beta options proposed by Ameren are attached
hereto as Appendix C, Exhibit 4
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Figure 2. Violating receptors in Sierra Club’s modeling of Labadie’s emissions using the current
version of AERMOD with the beta LOWWIND3 option employed.


B. Ameren’s Modeling Inappropriately Relies Upon Other Changes to MDNR’s
Model, In Addition to the Use of Beta Options.


Favorable disposition of MDNR’s request that EPA consider the use of beta options to model
Labadie’s emissions would not, by itself, get Ameren to its desired goal of an attainment (or
unclassifiable) designation at Labadie. Ameren’s modeling shows attainment not strictly because
it used the beta options, but also because it made several other changes to MDNR’s model in a
seemingly deliberate effort to achieve its desired result. That is, it appears to have worked
backwards from the result it wanted the model to show (i.e., attainment) to the inputs necessary
to obtain those results. This is not how a legitimate modeling evaluation is performed, and EPA
should reject it.


That Ameren may have worked backwards from its desired result is strongly suggested by the
scant justification provided for two of the changes it made to MDNR’s model. Ameren did not
provide any justification for merging the emissions from units 3 and 4, which have separate flues
housed in a common shell, and modeling them as a single release point. It simply stated that
merging the flues “is allowed by EPA precedent” and cited EPA Model Clearinghouse Report
91-II-01.28 However, Model Clearinghouse Reports provide EPA’s interpretation of modeling


28 Ameren Services, Key to Files, 1-Hour SO2 Modeling for Labadie Power Plant, Dispersion Modeling Files (Aug.
2015) at 1, available at http://dnr.mo.gov/env/apcp/docs/appndx-g-modeling-reports.pdf (see page G-352).
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guidance as it applies to specific applications of air dispersion models. While often relevant to
other, similar applications, they do not serve as guidance of general applicability. Furthermore,
Model Clearinghouse Report 91-II-01 relates to the modeling of an unspecified stationary source
using an unspecified model, years before AERMOD was developed and adopted as a preferred
model by EPA.29 Therefore, its relevance, if any, to merging the emissions from units 3 and 4
when using AERMOD to model Labadie’s emissions for purposes of determining NAAQS
compliance is speculative at best.30


Likewise, as justification for using background concentrations based on an ambient monitor in
Nilwood, Illinois instead of the closer East St. Louis monitor used by MDNR, Ameren simply
stated that because Labadie is in a rural area with no other nearby sources, “using background
data from an urban monitor such as East St Louis is conservative,” and that the Nilwood monitor
“is located in a rural area of Illinois, similar to that of Labadie.”31 However, while Nilwood is in
agricultural Macoupin County, manufacturing is the dominant industry in Franklin County.32


Moreover, Labadie is just a few miles west of St. Louis County, the most populous county in the
St. Louis Metropolitan Area, and directly south of St. Charles County, one of the fastest-growing
counties in the country.33 This suggests that background concentrations in the Labadie area may
be influenced by nearby urban and manufacturing sources that do not affect the more distant,
agriculturally-based Nilwood monitor, which would make background concentrations based on
the Nilwood monitor unrepresentative of the Labadie area. Sierra Club believes MDNR’s sector
analysis effectively eliminated known SO2 source influences on the East St. Louis monitor and
that, given its closer proximity to Labadie, the East St. Louis monitor is more representative of
background concentrations in the Labadie area than the Nilwood monitor.


Ameren’s breezy explanation of its changes to MDNR’s model inputs led EPA to state, “we
believe further justification would be needed to support the background value used and the
merging of adjacent stacks.”34 Sierra Club agrees.


In addition, further justification is needed to support Ameren’s calculated hourly exit velocities.
Sierra Club does not object to Ameren’s use of hourly stack parameters (temperature and exit
velocity). However, Ameren’s hourly exit velocities were calculated from “actual” stack flows,
which were calculated from standard stack flow data available from EPA’s Emissions Modeling
Clearinghouse using the formula:
Va = Ta*Vs/Ts


29 Development of AERMOD did not commence until 1991 and it was not adopted as EPA’s preferred model for
regulatory dispersion modeling until 2005. Therefore, it could not have been used in the permit application that was
the subject of Model Clearinghouse Report 91-II-01.
30 The configuration of the stacks at the source discussed in the report was different from the configuration of the
stacks at Labadie, and the report concluded that they could be merged based on an unverified assumption about the
separation distance between the stacks relative to the lesser dimension of nearby structure(s), and only if the flow rates
and temperatures were always the same for all three stacks. It is not known whether these conditions are met at
Labadie.
31 AECOM, Characterization of 1-Hour SO2 Concentrations in the Vicinity of the Labadie Energy Center (September
2015) at 2-2, available at http://dnr.mo.gov/env/apcp/docs/appndx-g-modeling-reports.pdf (see page G-260).
32 St. Louis Regional Chamber, Demographics, available at
http://www.stlregionalchamber.com/regional-data/demographics, attached hereto as Appendix C, Exhibit 5.
33 Id.
34 Draft TSD at 22.
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where
Va = actual stack flow (acfh)
Vs = standard stack flow (scfh)
Ta = actual stack temperature (absolute Rankine or Kelvin)
Ts = standard stack temperature (absolute Rankine or Kelvin)


Based on information provided by EPA, the stack temperatures Ameren used in its “actual” stack
flow calculations were measured about half-way up the stack, at or near the center.35 However,
recent CEMS Relative Accuracy Test reports for Labadie generally show a decreasing
temperature gradient from the center of the stack to the stack wall.36 Temperatures in tall stacks
also tend to decrease from base to tip.37 Therefore, the stack temperatures Ameren used to
calculate “actual” stack flows were most likely higher than true exit temperatures, resulting in
artificially high “actual” stack flows. And because Ameren used its calculated “actual” stack
flows to calculate its hourly exit velocities, those velocities are most likely artificially high as
well, resulting in greater dispersion and lower modeled concentrations than is truly occurring.
Sierra Club believes that absent accurate temperature data, standard stack flows should be used
to calculate hourly exit velocities.


C. Absent Each and Every One of Ameren’s Poorly-Justified Changes to MDNR’s
Model, Ameren’s Beta Options Model Shows Nonattainment.


Unpacking Ameren’s modeling reveals why, in addition to employing the beta options, Ameren
made other poorly-justified changes to MDNR’s model. It took using the current version of
AERMOD with the beta LOWWIND3 option employed, coupled with merging the emissions
from units 3 and 4, changing the background concentration data source to a remote,
agriculturally-sited monitor, and calculating actual stack flows in a manner that inflates exit
velocities and dispersion in order for Ameren’s modeling to (just barely) suggest attainment.
With these changes Ameren’s model predicts a peak 99th percentile 1-hour average concentration
of 193 ug/m3, which is just 3.2 ug/m3 below the NAAQS.


Reverse any of the changes Ameren made to MDNR’s model and its demonstration of attainment
collapses like a house of cards. We ran Ameren’s beta options model three times using all of
Ameren’s inputs, except that we reversed, one at a time, the three changes Ameren made to
MDNR’s model (beyond the use of the current version of AERMOD with the beta options
employed). When Ameren’s model is run exactly as Ameren ran it, except that units 3 and 4 are
modeled as separate release points, it predicts a peak 99th percentile 1-hour average
concentration of 225.2 ug/m3.38 When Ameren’s model is run exactly as Ameren ran it, except


35 Lance Avey, personal communication, January 15, 2016.
36 Id.
37 Id.
38 Modeling files that show Ameren’s beta options model except that units 3 and 4 are modeled as separate release
points are attached hereto as Appendix C, Exhibit 6. Because units 3 and 4 are combined in Ameren’s hourly rate file,
we do not have hourly stack temperatures and velocities (based on actual stack flows) for units 3 and 4, nor are we able
to back-calculate them. Therefore, we used the hourly stack parameters for the combined stack (“lab34”) for both units
to evaluate the effect of modeling them separately. Given that the combined stack parameters were derived by
averaging the parameters for units 3 and 4, this should provide a reasonable approximation.
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that hourly velocities are calculated from standard stack flows from EPA’s Emissions Modeling
Clearinghouse, it predicts a peak 99th percentile 1-hour average concentration of 226.4 ug/m3.39


And when Ameren’s model is run exactly as Ameren ran it, except using MDNR’s background
concentration based on the East St. Louis monitor, it predicts a peak 99th percentile 1-hour
average concentration of 198 ug/m3.40 These results, all of which are above the NAAQS, are
summarized in Table 1. Violating receptors under each scenario are shown in Figures 3, 4, and 5,
below.


Table 1. Results of Ameren’s Beta Options Model With Each Change Separately Reversed


Modeling
Run


Emissions
From Units


3 & 4


Flow Used to
Calculate


Exit
Velocities


Background
Monitor


Used


Peak 99th


Percentile
1-Hour


Concentration
(μg/m3)


Attainment?
(Yes/No)


Ameren’s
Modeling as
Submitted


Merged Actual Nilwood, IL 193.0 Yes


Emissions
From Units
3 & 4 Split


Split Actual Nilwood, IL 225.2
No


See Figure 3


Standard
Flow Used to


Calculate
Velocities


Merged Standard Nilwood, IL 226.4
No


See Figure 4


MDNR
Background


Monitor
Merged Actual


East St.
Louis, IL


198.0
No


See Figure 5


39 Modeling files that show Ameren’s beta options model except that hourly velocities are calculated from standard
stack flows are attached hereto as Appendix C, Exhibit 7.
40 Modeling files that show Ameren’s beta options model except using MDNR’s background concentrations from the
East St. Louis monitor are attached hereto as Appendix C, Exhibit 8.
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Figure 3. Violating receptors in Ameren’s beta options modeling of Labadie’s emissions when
units 3 and 4 are modeled as separate release points.


Figure 4. Violating receptors in Ameren’s beta options modeling of Labadie’s emissions when
velocities calculated from standard stack flows are used.
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Figure 5. Violating receptors in Ameren’s beta options modeling of Labadie’s emissions when
MDNR’s fixed background based on the East St. Louis monitor is used.


III. Ameren’s Monitoring Data Do Not Provide Convincing Evidence That The Area
Around the Labadie Plant Is In Attainment.


In addition to modeling, Ameren is attempting to use limited monitoring data it has collected to
characterize SO2 concentrations around the Labadie plant and argue that the area is in attainment.
Ameren has installed two monitors near Labadie—dubbed Valley and Northwest—and has been
collecting ambient SO2 data since April 2015. Ameren has also been collecting met data at the
Valley site since that time.41


For the 8-month period ending in December 2015, neither the Valley nor the Northwest monitor
recorded any 1-hour SO2 concentrations above the NAAQS. The highest concentrations recorded
at the Valley and Northwest sites during that time were 56 ppb and 38 ppb, respectively, levels
Ameren claims “clearly indicate attainment by a wide margin.”42 However, eight months of
monitoring data do not and cannot demonstrate attainment of the NAAQS. Because the form of
the NAAQS is the three-year average of the 99th percentile of daily maximum 1-hour SO2


concentrations, three full years of monitoring data are required to calculate a design value for
comparison to the NAAQS. Hence, the eight months of data on which Ameren places great
reliance is less than 25 percent of the data necessary to calculate a design value. If monitored


41 The Valley monitor has not been in operation since late December 2015 due to flood damage.
42 AECOM, Modeling and Monitoring SO2 Characterization for the Labadie Energy Center (Feb. 9, 2016) at 6.
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concentrations are higher in 2016 and/or 2017 than they were in 2015, the design value for one
or both monitors could exceed the NAAQS once the requisite three years of data have been
collected.


Furthermore, the Labadie monitors are not sited in areas of expected peak SO2 concentrations –
based on modeling performed by Ameren itself for monitor siting purposes and also based on the
modeling performed more recently by MDNR for area designation purposes – and therefore
should not be relied upon for determining NAAQS compliance.43


Ameren now claims that their monitor locations “correspond to distances and directions expected
to be in peak impact locations based upon sectors of peak frequencies of wind data from an
historical 85-m on-site meteorological tower.”44 It also claims that winds at the 94-m level
predicted by recent Weather Research Forecast (“WRF”) modeling for 2015 are consistent with
the historical 85-m on-site wind data and that both data sets “support the selection of the monitor
sites due to frequent winds from the south and the west.”45


Not so. Wind roses for the historical on-site meteorological tower and the recent WRF modeling
show that the sectors of peak wind frequencies do not include either of the Labadie monitors,
further evidence that the monitors are not located in expected peak SO2 concentration areas.
These wind roses and the five peak wind frequency sectors for each are shown in Figures 6 and
7, below. The peak wind frequency sectors (N, NNE, NE, E, and NNW) collectively contain
upwards of 50 percent of all hourly winds but do not include either of the monitors. The same
wind roses and the wind frequency sectors that do include the monitors are shown in Figures 8
and 9, below. The two sectors that include the monitors each contain just 6 percent (+/-) of all
hourly winds.


The wind rose for Ameren’s Valley met station shows a similar pattern. This wind rose and the
five peak wind frequency sectors for it are shown in Figure 10, below. The peak wind frequency
sectors (N, NNE, NE, SSW, and NNW) are the same as the peak wind frequency sectors for the
historical on-site meteorological tower and the recent WRF modeling with one exception—the
the SSW sector replaces the E sector—and they collectively contain over 50 percent of all hourly
winds but do not include either of the monitors. The same wind rose and the wind frequency
sectors that do include the monitors are shown in Figure 11, below. The two sectors that include
the monitors each contain closer to 5 percent of all hourly winds.


43 In addition to the comments herein, Sierra Club’s critique of the monitor locations are set forth in comments
previously submitted to MDNR and attached hereto as Attachment C, Exhibit 9.
44 AECOM, Modeling and Monitoring SO2 Characterization for the Labadie Energy Center (Feb. 9, 2016) at at 5.
45 Id. at 12.
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Figure 6. Wind rose for the historical on-site meteorological tower showing the five highest
frequency wind sectors and the percent of hourly winds each sector contains.


Figure 7. Wind rose for Ameren’s WRF modeling showing the five highest frequency wind
sectors and the percent of hourly winds each sector contains.
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Figure 8. Wind rose for the historical on-site meteorological tower showing the wind frequency
sectors containing the Labadie monitors and the percent of hourly winds those sectors contain.


Figure 9. Wind rose for Ameren’s WRF modeling showing the wind frequency sectors
containing the Labadie monitors and the percent of hourly winds those sectors contain.
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Figure 10. Wind rose for Ameren’s Valley met station showing the five highest frequency wind
sectors and the percent of hourly winds each sector contains.


Figure 11. Wind rose for Ameren’s Valley met station showing the wind frequency sectors
containing the Labadie monitors and the percent of hourly winds those sectors contain.
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Conclusion


The weight of evidence overwhelmingly supports EPA’s proposed nonattainment designation of
portions of Franklin and St. Charles Counties around the Labadie Energy Center for purposes of
the 1-hour SO2 NAAQS. The sound rationale set forth in EPA’s Draft TSD is not undermined by
Ameren’s modeling machinations, using unapproved beta options as well as critical, unsupported
changes to key model inputs, or by the limited monitoring data from Ameren’s monitors, which
are not sited in areas of expected peak SO2 concentrations. Sierra Club urges EPA to finalize its
proposed nonattainment designation for the area around the Labadie Energy Center.


Respectfully submitted,


Maxine I. Lipeles, Director
Kenneth Miller, P.G., Environmental Scientist
Interdisciplinary Environmental Clinic
Washington University School of Law
One Brookings Drive – CB 1120
St. Louis, MO 63130
314-935-5837 (phone); 314-935-5171 (fax)
milipele@wustl.edu
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